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11990 , . ,
(1) Rexp $=(\mathbb{R},$ $+,$ $\cdot,$ $<,$ $\mathrm{e}\mathrm{x}\mathrm{p},$ $0$ ,1 , . (Wilkie 1991
Chicago )
(2) (Hrushovski 1993 Notre Dame )
2 . ,
, . 2 ,
,
.
, Zilber , -
, 1990 .
1 , C exp
. , .
1 (Zilber, 1996) $\mathrm{C}_{\exp}=(\mathbb{C}, +, \cdot, \mathrm{e}\mathrm{x}\mathrm{p}, 0,1)$ .
, 1 $M$ , ( ) $X$ ,
$|X|\leq \mathrm{R}_{0}$ $|M-X|\leq\aleph_{0}$ $M$ .







3. ,. o-minimal field
4.









$\mathcal{L}_{ring}=\{+, \cdot, 0,1\}$ $\mathrm{A}\mathrm{C}\mathrm{F}_{p}$ , Tarski
. , $\mathrm{A}\mathrm{C}\mathrm{F}_{p}\text{ }\cdot rrightarrow=\text{ }F$
, 1 $X\subseteq F$ , $X$ $F-X$
. , $\mathrm{A}\mathrm{C}\mathrm{F}_{\mathrm{p}}\text{ }$ .
$\mathrm{A}\mathrm{C}\mathrm{F}_{p}$ , $\aleph_{1}$-categorical $\aleph_{0}$-categorical . $\mathrm{A}\mathrm{C}\mathrm{F}_{\mathrm{p}}$
, ,




ACFA , Hrushovski Manin-Mumford (Raynaud )
.
$0$ $K$ $\sigma\in \mathrm{A}\mathrm{u}\mathrm{t}(K)$ $(K, \sigma)$ .
, $(*)$ $(K, \sigma)$ ( ) .
$(*)K$ , $\sigma$- , $K$
$K$ .
$(K, \sigma)$ 1 ACFA
$\langle$ . ACFA , 1 .
2(Manin-Mumford , Raynaud (1983)) $\bullet$ $k$ .
$\mathbb{Q}$ .
$\bullet$ $G$ $k$ , .
$\bullet$ $X$ $G$ .
$G$
$a_{1},$ $\cdots,$ $a_{n}$ , $G_{1},$ $\cdots,$ $G_{n}$ , .
1. $i$ $+G_{t}\subseteq X$
2. $X(k^{\mathrm{a}}) \cap \mathrm{T}\mathrm{o}\mathrm{r}(G)=\bigcup_{i=1}^{n}(a_{i}+\mathrm{T}\mathrm{o}\mathrm{r}(G_{i}))$
3
17
2 , $1-$ .
ACFA 1- , $k$
, $A$ ,
$\mathrm{T}\mathrm{o}\mathrm{r}_{p’}(A)=\{a\in \mathrm{T}\mathrm{o}\mathrm{r}(A) : \exists n(na=0\wedge p\parallel n)\}$
Manin-Mumford (Raynaud ) .
:
$\bullet$ $k$ $\wp$ .
$\bullet$ $k_{\wp}$ ( $p$, $q$ ) .
$\bullet$ $A$
$\wp$ $A_{\wp}$ , $A$
, \wp A (good reduction) .
$\wp$ 1 .
3 $\bullet$ $\sigma\in \mathrm{G}\mathrm{a}1(\mathbb{Q}^{\mathrm{a}}/k)$ ,
1 $F[T]\in \mathbb{Z}[T]$ ,
$\bullet$ $F(\sigma)$ . End$(A(\mathbb{Q}^{\mathrm{a}}))$ ,
$\bullet$ $a\in \mathrm{T}\mathrm{o}\mathrm{r}\text{ }(A)$ $F(\sigma)(a)=0$ .
\mbox{\boldmath $\sigma$} , Weil . , k\wp Frobenius
$\Phi_{q}$ : $xarrow x^{q}$ ,





\wp A \Phi q \mbox{\boldmath $\sigma$}\in Gal(Qalg/k) Hensel
$\mathrm{T}\mathrm{o}\mathrm{r}_{p’}(A)$ $\mathrm{T}\mathrm{o}\mathrm{r}_{p’}(A_{\wp})$ , $F(\sigma)$ $\mathrm{T}\mathrm{o}\mathrm{r}_{p’}(A)$ $0$ .
$\sigma$- 1- , .
4 . $\sigma$ Fix$(\sigma)=\{x:\sigma(x)=x\}$ $A$
.
$\bullet$ $F(T)\in \mathbb{Z}[T]$ .
$\bullet$ $H_{\sigma}=\mathrm{k}\mathrm{e}\mathrm{r}(F(\sigma))=\{a\in A:F(\sigma)(a)=0\}$ .





2 3, 4 .
5
$\mathrm{T}\mathrm{o}\mathrm{r}_{p’}(A)\cap X=\bigcup_{i=1}^{M}a_{i}+\mathrm{T}\mathrm{o}\mathrm{r}_{p’}(B_{i})$
$\bullet$ $B_{i}$ $A$ ,
$\bullet M\leq c\deg(X)^{(2d+1)(2^{d\cdot\dim(X)}\rangle}$ .
$\bullet$ $\mathrm{c}$ $A$ .
, ACFA $1-$ , Manin-Mumford
.
2.1.2 ACVF
, $\mathbb{C}_{p}\text{ }$ .
, $\mathbb{Q}_{P}$ . $\mathbb{Q}_{\mathrm{P}}$ Ql‘ ,
. $\text{ }\mathbb{Q}_{p}^{\mathrm{a}}\text{ }\llcorner \text{ }$ ,
. $\mathbb{C}_{\mathrm{p}}$ .
$\mathbb{C}_{p}$ , . Rigid Analytic
Geometry , .
, , (value group),
, .
ACVF $=\mathrm{A}\mathrm{l}\mathrm{g}\mathrm{e}\mathrm{b}\mathrm{r}\mathrm{a}\mathrm{i}\mathrm{c}\mathrm{a}\mathrm{l}\mathrm{l}\mathrm{y}$ closed valued fields
, ( ) ,
1 .
,
Definable sets in algebraically closed valued flelds.
Part I: elimination of imaginaries.
D. Haskell, E. Hrushovski, D. Macpherson (October 10, 2003)
.
Theorem 1.0.2 Let $(K, R, +, \cdot)$ be an algebraically closed field, with valuation ring $R$. Then
for any imaginary $e$ of $K$ , there is for some $n$ a definable $R$-submodule of $K^{n}$ with a code
interdefinable with $e$ .
$(\mathrm{i}\mathrm{m}\mathrm{a}\mathrm{g}\mathrm{i}\mathrm{n}\mathrm{a}\mathrm{r}\mathrm{y})e$ , $K$
. ( )
. e , ,







Part II: stable domination and independence
,
In ACVF, stable domination coincides with a natural notion of ‘orthogonality to
the value group’. All notions of independence agree and are well-behaved for stably
dominated types. Moreover, if arbitrary base change is allowed, every type becomes
stably dominated over its image in the value group.
.
,
. , ACFA .
22
Hrushovski , .




, Lang W.eil – .
$P^{n}$ $V$ , $r$ , $d$ $V_{n,d,r}$ .
7(Lang, Weil) $n,$ $d,$ $r$ $A(n, d, r)$ , $V=V_{n,d,\mathrm{r}}$






8 (Chatzidakis, van den Dries, Macintyre, 1992) $\varphi(\overline{x},\overline{y})$ . ,
$\overline{x}=(x_{1}, \cdots, x_{n}),\overline{y}=(y_{1}, \cdots, y_{m})$ .
$D\subset\{0,1, \cdots, n\}\cross \mathbb{Q}^{>0}$ $C$ . ,
$\mathrm{F}_{q}$
$\in \mathrm{F}^{m}$ , $\varphi(\mathrm{F}_{q}^{n},\overline{a})\neq\emptyset$ ,
$(*)$ $|card(\varphi(\mathrm{F}_{q}^{n},\overline{a}))-\mu q^{d}|<Cd^{d-\frac{1}{2}}$
$(d, \mu)\in D$ .





$\bullet$ $V$ $k$ , $\sigma\in \mathrm{A}\mathrm{u}\mathrm{t}(\sigma)$. $V^{\sigma}$ $V$ $\sigma$
$\bullet$ $\Phi_{q}$ : $xrightarrow x^{q}$ , Frobenius
9 (Hrushovski, 2004) $X$ $k$ , $S\subset(X\mathrm{x}X^{\Phi_{q}})$ .
$\dim(S)=\dim(X)=d,$ $a=[S:X]/[S:X’]$ ,
$|S(k)\cap\Phi_{q}(k)|=aq^{d}+O(q^{d-_{2}})1$
The Elementary Theory of the Frobenius Automorphisms,




$\bullet$ $K_{q}=(K, \Phi_{q})$ , Frobenius difference field
$\bullet$ $\tau_{\infty}=$ { $\theta$ : $K_{q}\models\theta$ (all $s\mathrm{u}f$ficientry large)}
10 1. T .
2. $F=\mathrm{f}\mathrm{f}_{q}^{\mathrm{g}}$ $\sigma\in \mathrm{A}\mathrm{u}\mathrm{t}(\sigma)$ $(F, \sigma)\models \mathrm{A}\mathrm{C}\mathrm{F}\mathrm{A}$
2 , , $\mathrm{A}\mathrm{u}\mathrm{t}(\sigma)$ Polish group , co-meager
.
2.3 Bad field ( $0$)
Hrushovski , $\mathrm{g}\mathrm{e}\mathrm{n}\mathrm{e}\mathrm{r}\mathrm{i}\mathrm{c}\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{c}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$
( ) $0$ Bad field .
(DIE B\"OSE FARE, Baudisch, Hills, Martin-Pizzaro and Wagner)
\mbox{\boldmath $\omega$}-
11 (Cherlin-Zilber) Morley , .
.
12 (Bad fleld) Morley $F$ bad field .
$F$ , $F$ , divisible .
Bad field , Cherlin-Zilber .
13 (Poizat) Bad field ?








$\mathbb{C}$ $\mathbb{R}$ 1 , ( ) . ,
.
$\mathbb{C}^{n}$ .
, C R .
, ,
, $($semi real algebraic $\mathrm{s}\mathrm{e}\mathrm{t}\mathrm{s})_{\mathrm{J}}$ .
, .
, 1980
van den Dries , Pillay, Steinhorn .
14 ( ) $\mathcal{M}=(M, <, \cdots)$ , $<$ .
$\bullet$ $a\neq b\in M$ , $(a, b),$ $(a, b],$ $[a, b),$ $[a, b],$ $(a, \infty),$ $[a, \infty)(-\infty, b),$ $(-\infty, b]$
.
$\bullet$ $-$. 1 , .
$\bullet$ $M$ ,
, A4 .
15 (Pillay-Steinhorn) $\mathcal{M}_{1}=(M_{1}, <, \cdots)$ , $\mathcal{M}_{2}=(M_{2}, <, \cdots)$
$\mathcal{M}_{1}$ . , $\mathcal{M}_{2}$
, ,
. .
16 ( ) $L=\{<, \cdot. . \}$ , $T$ $L$- . T $\mathcal{M}$
, $T$ ( $0$-minimal theory) .
$\mathcal{M}$ , $M$ $M$ .
M .
$A\subseteq M^{n}$ 1 , $\mathrm{C}1(A)$ Int $(A)$ 1
.
, , $\overline{x}=(x_{1}, \cdots, x_{n}),\overline{y}=(y_{1}, \cdots, y_{n})$ ,
$d( \overline{x},\overline{y})=rrightarrow r\geq 0\wedge r^{2}=\sum_{1}^{n}(x_{i}-y_{i})^{2}$
,
$\mathrm{C}1(A)=\{\overline{x} : \forall\epsilon>0\exists\overline{y}\in A\exists r\geq 0(d(\overline{x},\overline{y})=r\wedge r<\epsilon)\}$
8
22
, 1 . $M$ (
) .
.
, $\mathbb{R}_{\exp}=(\mathbb{R}, +, \cdot, <, 0,1, \exp)$ Wilkie
– . Wilkie ,
$>$ , ( )
. – 1980
, .
, R, , –
+ .
Wilkie , .






Tarski $\mathbb{R}_{<}=(\mathbb{R}, +, -, \cdot, <, 0,1)$ 1950
, R< .
,
( $\mathbb{R}_{an}$ ) .
1960 , Ran , –




, $\cdot$ , Hausdorff .
18 (semi-analytic, sub-analytic) $\mathcal{M}$ .
1. $S\subset \mathcal{M}$ , , $S$ semi-analytic
.
2. semi-analytic sukanalytic .







19 (Gabrielov, 1968) $\mathcal{M}$ , $S\subset \mathcal{M}$ sub-analytic .
$\mathcal{M}-S$ sub-analytic .
, . $m$ , $U$





$m$ $f$ : $Uarrow \mathbb{R}$ $\tilde{f}$ ,
Lring $=\{+, -, \cdot, <, 0,1\}$ , $\tilde{f}$ $L_{an}$ .
Gabrielov , .
20 ( Gavrielov ) $\mathbb{R}^{m}$ $S$ $L_{an}$- , $S$ \exists -
. , \exists -
$S$ .
. $L_{an}$- $\mathbb{R}_{an}$ , $T_{an}$
$T_{an}$ Gavrielov . $T_{an}$
, , .
Gabrielov ,
1960 A. Robinson .
$T_{an}$ , ( )
, van den Dries






21 (Pfaffian , Pfaffian ) 1. $f1,$ $\cdots,$ $f_{n}$ : $\mathbb{R}^{n}arrow \mathbb{R}$ $\mathrm{C}^{1}$ .
$i=1,$ $\cdots,$ $s$ $j=1,$ $\cdots,$ $n$ ,
$\frac{\partial f_{i}}{\partial x_{j}}\in \mathbb{R}[x_{1},$ $\cdots,$ $x_{n},$
$f_{1},$ $\cdots,$ $f_{i}|$
, $(f1, \cdots, f_{\mathit{8}})$ Pfaffian .
2. $F:\mathbb{R}^{n}arrow \mathbb{R}^{m}$ .
$\bullet$ $F(x)=(F_{1}(x), \cdots, F_{m}(x))$
10
24
. : $\mathbb{R}^{n}arrow \mathbb{R}$ $F_{1},$ $\cdots,$ $F_{m}\in \mathbb{R}[x_{1}, \cdots, x_{n}, f1, \cdots, f_{s}]$. $(f1, \cdots, f_{s})$ Pfaffian
, $F$ Pfaffian .




23 1. $\exp(x)$ Pfaffiu .
2. Pfaffian .
Pfaffian , Khovannski .
24 (Khovanski, 1980) $F:\mathbb{R}^{n}arrow \mathbb{R}^{m}$ Pfaffian .
1. $F$ , { $x\in \mathbb{R}^{n}$ : $F(x)=0$ $x$ } ,
$F$ – .





25 $\mathbb{R}_{\exp}$ , Khovanski (van den Dries,
Macintyre, Marker)
323 Ran
$\mathbb{R}_{an}$ Gabrielov , van den Dries n
$[\mathrm{v}\mathrm{d}\mathrm{D}]$ Lojasiewicz .
Lojasiewicz $\mathbb{R}^{m}$ (bound) semi-anmlytic ,
, semi-analytic . , $\mathbb{R}^{m}$ bounded subanalytic
$\mathbb{R}^{m+n}$ bounded semi-amalytic .
$\mathbb{R}_{an}$ $\mathbb{R}$ $L_{an}$ , $\mathbb{R}^{m}$ bounded subsnalytic
, ( ) .





, [Wi] , $\mathbb{R}_{\exp}$ .
[Wi] 2 , Pfaffian $\mathbb{R}_{\mathrm{P}\mathrm{f}\mathrm{a}\mathrm{f}}$
, Rexp . , 4
1 , .
Pfaffian Ran , Ran
$\mathbb{R}_{\mathrm{P}\mathrm{f}\mathrm{a}\mathrm{f}}$ ([Wi], p. 1061 ).
$\mathbb{R}_{\text{ }\mathrm{p}}\text{ }$ ,
$(\mathbb{R}, +, -, \cdot, <,0,1, \exp|[0,1])$
. , exp(x) Pfaffian
.
– , $k,$ $K\models T_{\exp}$ $k$ $K$ , $k\prec K$
. , .
26 $f1,$ $\cdots,$ $f_{n}\in k[x_{1}, \cdots, x_{n}, \exp(x_{1}), \cdots, \exp(x_{n})]$ $b\in k$ , $\alpha=$
$(a_{1}, \cdots, a_{n})\in K^{n}$
$f1(\alpha)=\cdots=f_{n}(\alpha)=0\wedge J(f_{1}, \cdots, f_{n})(\alpha)\neq 0$
, $i$ | $<b$ . $J$ .
.
27 $n\in \mathrm{N},$ $s\subseteq\{1, \cdots, n\}$ .
$M_{n}^{s}=k[x_{i}, (1+x_{i}^{2})^{-1}, \exp((1+x_{i}^{2})^{-1}), \exp(x_{i})]_{i\in\epsilon}$




$(*)_{m}$ $n\geq m$ $\alpha=(a_{1}, \cdots, a_{n})\in K^{n},$ $l\in\{1, \cdots.n\},$ $s\subseteq\{1, \cdots,n\}$ ,
$f1,$
$\ldots,$
$f_{n}\in M_{n}^{s}$ ( $s$ $m$ ) ,
$f_{1}(\alpha)=\cdots=f_{n}(\alpha)=0\wedge J(f_{1}, \cdots, f_{n})(\alpha)\neq 0$
, $b\in k$ $|a_{l}|>b$ . $m$ $l\in s$ .
$m$
28 $c\in k$ $i\in s$ $n_{i}$ , $0<c+ \sum_{i\in\theta}n_{1}a_{i}<1$ .
, $i\in s$ $ni\neq 0$ .
, m m’ (*)m’
, $\mathrm{R}_{\exp}$ .





3.2.5 Schanuel Th $(\mathbb{R}_{\exp})$
Texp $=\mathrm{T}\mathrm{h}(\mathbb{R}_{\exp})$ Wilkie Macintyre ,‘p
(1996) , ,
29 (Schanuel ) $\gamma_{1},$ $\cdots,$ $\gamma_{n}\in \mathbb{R}$ $\mathbb{Q}$ 1 . ,
$\mathrm{t}\mathrm{r}.\deg_{\mathbb{Q}}(\mathbb{Q}(\gamma_{1}, \cdots,\gamma_{n}, e^{\gamma_{1}}, \cdots, e^{\gamma_{\hslash}})\geq n$
.
Texp , $p(x_{1}, \cdots, x_{n}, x_{n+1}, \cdots, x_{2n})\in \mathbb{Z}[x_{1}, \cdots, x_{2n}]$
,
$\exists x_{1}\cdots\exists x_{n}p(x_{1}, \cdots, x_{n}, \mathrm{e}^{x_{1}}, \cdots, e^{x_{n}})=0$






30 (LE- ) , , $f$ :
$(-\infty, +\infty)arrow \mathbb{R}$ LE- .
Hardy 1920 . $xrightarrow x\log x$ $i(x)$
. $i(x) \sim\frac{x}{\log x}$ .
31 (Hardy, 1920) $e^{1(x)}\sim f(x)$ LE– $f(x\rangle$ .
van den Dries, Macintyre, Marker Th$(\mathbb{R}_{an,\exp})$ ,
Hardy .
32 (van den Dries, Macintyre, Marker) $e^{i(x)}\sim f(x)$ LE- $f(x)$
.
3.4 Perterzil, Starchenko
$\mathbb{C}$ $\mathbb{R}$ , , 2
.
1. $\mathbb{R}$ , $\mathbb{C}$ . $\mathbb{C}=\mathbb{R}(\sqrt{-1})$ .
2. $\mathbb{C}\simeq \mathbb{R}^{2}$ .
13
27
$R$ , $\mathcal{R}=\langle R, +, \cdots , \ldots\rangle$ $R$ . $\mathcal{R}$ $R$
, , .
$K=R(\sqrt{-1})$ , $K$ $R$ , $K\simeq R^{2}$ – .
$K$ $K$ $\mathcal{R}$ $K^{n}$ $\mathcal{R}$
.
, $\mathcal{R}$ ,




, , 1 1
.
, .
33 (Peterzil, $\mathrm{S}\mathrm{t}\mathrm{a}\mathrm{r}\mathrm{c}\mathrm{h}\mathrm{e}\mathrm{n}\mathrm{k}\mathrm{o}\rangle$ $K$ $\mathbb{R}_{an,\exp}$ .




Zarisiki structure , Hrushovski
, Zariski structure
. \aleph l-categorical ,
Zilber
, .
, Zariski structure – ,
. ,
. Zariski , 1
.




34 ( ) $M$ , $A\subseteq M$ .
$x\in A$ ,
$\bullet$ $M$ $x$ $U$
$\bullet$ $U$ $f1,$ $\cdots,$ $f_{k}$ ,
$U\cap A=\{z\in M : f1(z)=\cdots=f_{k}(z)=0\}$
, $A$ .
, .
35 ( ) 1. ,
$A$ , $A$ U $U\cap-- A=A$
2. $M,$ $N$ , $A$ $M$ , $B$ $N$
i) $A\mathrm{x}B$ ea $M\mathrm{x}N$
ii) $\varphi$ : $Marrow N$ , $\varphi^{-1}(B)$ $M$
3. $M$ , $A_{1},$ $A_{2}$ $M$
i) $A_{1}\cap A_{2}$
ii) $A_{1},$ $A_{2}$ $A_{1}\cup A_{2}$




4.1 Analytic Zariski structure





Zilber Zariski structure ,
, .
36 ( ) $\mathcal{M}=(M, C, \dim)$ , $\mathcal{M}$ Zariski






5. $a\in M^{k},$ $S\subseteq M^{k+l}$
$S(a, M^{l})=\{b\in M^{l}|(a, b)\in S\}$
6.
: .
37 ( ) $S\subseteq M^{n}$ ,
.
$S’\subsetneq S$ $\dim S’<\dim S$
, $S$ .
$(\mathrm{A}\mathrm{F})S$
$\dim S=\dim(\mathrm{p}\mathrm{r}S)+\min_{a\in \mathrm{p}\mathrm{r}S}\dim(\mathrm{p}\mathrm{r}^{-1}(a)\cap S)$
$(\mathrm{F}\mathrm{C})S\subseteq M^{n}$




38 $S\subseteq U\subseteq_{\varphi}M$ .
1. $S$ $U$
2. $a\in S$ $V_{a}$ ,






(INT) $S_{1},$ $S_{2}\subseteq_{an}U$ $S_{1}\cap S_{2}$ .
(CMP) $S\subseteq_{an}U$ $a\in S$ .
$a\in S_{a}-S_{a}’$ $S=S_{a}\cup S_{a}’$




Analytic zariski , Zilber –
. . Zilber [Z1]
proper map .
40 $S\subseteq_{an}W\subseteq_{\Phi}M^{n}$ $\mathrm{p}\mathrm{r}$ : $M^{n}arrow M^{m}$ . . $\mathrm{p}\mathrm{r}(W)=U$
$\mathrm{p}\mathrm{r}(S)\subseteq_{\psi}M^{m}$ .
$\bullet$ $S$ $S_{i}$ pr(S) $U$. $a\in \mathrm{p}\mathrm{r}(S)$ $\mathrm{p}\mathrm{r}^{-1}(a)\cap S$ $M^{n}$




41 (Proper mapping theorem) $S\subseteq_{an}W\subseteq_{op}M^{n}$ $\mathrm{p}\mathrm{r}:M^{n}arrow M^{m}$ .
, $\mathrm{p}\mathrm{r}(W)=U$ $\mathrm{p}\mathrm{r}(S)\subseteq_{\psi}M^{m}$ . $\mathrm{p}\mathrm{r}$ $S$ proper $\mathrm{p}\mathrm{r}(S)$ $U$
. ( $M$ .)
proper .
, ,







42 (Peatfleld) , $K_{\mathrm{e}\mathrm{x}}$ pre-smooth
.
, MODNET(
) , 2006 7
N. Peatfield . K\sim .
1. $K$ , $0$ .
2. $ex:K^{+}arrow K^{\cross}$ , $\mathrm{e}\mathrm{x}$ $\mathbb{Z}$ .
3. (Schanuel ) K $A$ ,
$\mathrm{t}\mathrm{r}.\deg_{\mathbb{Q}}(A, \mathrm{e}\mathrm{x}(A))-\mathrm{l}\mathrm{i}\mathrm{n}.\deg_{\mathbb{Q}}(A)\geq 0$
4. $K$ $A$ , ee normal $V\subset K^{2n}$ $(\overline{z}, \mathrm{e}\mathrm{x}(\overline{z}))$
$V$ $A$ generic $\overline{z}\in K^{n}$ .
5. $V$ 4 $V$ $n$ $(\overline{z}, \mathrm{e}\mathrm{x}(\overline{z}))$ $V$ $A$ generic
2 . (V\subset K2 )
$K_{\mathrm{e}\mathrm{x}}$ Hrushovski generic construction Zilber
.






1. B. Zilber.: A Theory of a generic function with derivations, Contemporary Mathematics,
vol. 302, 85-99, 2002
2. N. Peatfield.: An analytic Zariski structure over a field, to appear in Archive for Mathe-
matical Logic
$\bullet$ analytic Zariski , .
$\bullet$ Zilber Hrushovski generic construction ,
, ( ) .
1 , Zilber .
$\bullet$ , $f,$ $f^{(1)},$ $f^{(2)},$ $\cdots,$ $f^{(n)},$ $\cdots$ .
$f$ a generic function , $f^{(1)},$ $\cdots$ derivations.
$f^{(n)}$ $n$ .
$\bullet$
$f^{(n\rangle}$ $n$ 2 $g_{i}(x_{1}, x_{2})$ 3 $G_{i}$
.
$g_{i}(x_{1}, x_{2})=\{$
$\frac{f^{(:)}(x_{1})f^{(l)}(x_{2})}{x_{1}x_{2}}=$ , if $x_{1}\neq x_{2}$
$f^{(i+1)}(x_{1})$ , if $x_{1}=x_{2}$
$\bullet$ $G_{i}(x_{1}, x_{2}, y)\equiv(g_{i}(x_{1}.x_{2})=y$
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